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..Description ; the second iens units is moved to change the relative;": 

'.. distance between the lens units, thereby performing fo'- : • 

. ; : ;4;.;BACK9ROUND OF THE INVENTION cusing. 

[0006] As lens shutter cameras in which such a zoom 

1 . Field of the Invention s lens mechanism is incorporated, the following have al- 

ready been put into practice use: a zoom camera of a 

[°PP1] /-Tn^pr^ent invention relates to ^a lens mechr , -. > f two-barrel type having two barrels including one mova-^^ o; 

anism for a camera. ble barrel where a single movable barrel is fitted inside 

a stationary barrel fixed to the camera body; and a zoom 

2. Description of the Prior Art 10 camera of a three-barrel type having three barrels in- 

cluding two movable barrels where two movable barrels 

[0002] EP-A-0 344 806 discloses a zoom lens mech- are fitted inside a stationary barrel so as to be succes- 

anism for a camera, comprising a first barrel unit fixed sively movable out 

to the camera; a second barrel unit fitted inside said first [0007] The lens driving mechanism of the former cam- 
barrel unit and movable out therefrom; a third barrel unit ?5 era is structured such that the first lens unit is driven by 
fitted inside said second barrel unit and movable out ; a lead to move straight and the second lens unit is 
from said said secorid ^ine\'jir\^:k fourth barrel unit : > moved but in accordance with the movent the first 
which is arranged so as to be movable, a fifth barrel unit lens unit by a differential motion of the first lens unit and 
which is rotationaily fixed with reference to said first bar- the stationary barrel. The lens driving mechanism of the 
rel unit and which is fitted inside a movable barrel of said 26 latter camera has two moving-out mechanisms for lens 
third barrel unit so as to beaijally movable straight along units. The first moving-out mechanism employs a mech : 
an optical axis at an equal speed to that of said movable anism to move out all the lens units by using cams, and 
barrel of said third barrel unit; a-first and a second lens the second moving-out mechanism employs a mecha- 
unit commonly defining said optical axis, wherein said msm to move out the lens units by using a bottomed 

. , first lens unit being fitted inside said fifth barre^ 25 . cam. The. bottomed cam is p rovided with cam grppy es;\ 

• b eing held to be movable along said optical : axis^ and- ■ for each of the firstj the second and the third iens units, y 

. . . said second lens unit being fitted inside said fourth [0008] In either of these conventional structures, how- 
rel unit while being held also to be movable along said ever, it is extremely difficult to realize both a compact- 
optical axis; and a driving mechanism for moving said ness and a high zoom ratio. Specifically, since the mov- 
second to fifth barrel units out from said first barrel unit 30 ing-out amount of the movable barrel should be large to 
: ' at the same time, wherein said driving mechanism in- increase the zoom ratio, the dimension of one movable - 
eluding a first and a second mechanism provided for barrel along the optical axis should be large in the three 
moving said first and second lens units and powered barrel structure like the latter one, not to mention in the 
and guided in common by the same refative rotational two barrel structure like the former one. 
movement of a movable barrel of said second or third 35 [0009] Forthis reason, when a zoom lens mechanism 
barrel units. having a high zoom ratio is mounted on a camera, it is . 
[0003] EP-A-0 497 383 discloses to provide in a lens difficult to contain within the thickness of the camera the 
mechanism comprising adjacent barrels which are mov- . stationary barrel into which the movable barrels are re- 
able relative to each other and forming a gaptherebe- treated. Even if a perfect collapsible camera could be 
tween, a light intercepting member disposed in said gap 40 realized, since the camera should be of great bulk with 

V ; ^ a great thickness; it would b 

[0004] In particular, lens shutter cameras are wide- ' pactness. Therefore, the size reduction of the cameras 
; spread amon aDove^described conventionai .struc- 
pactness and handiness In recent years, a demand fori; tures is made by restraining the zoom ratio to low Thus, 
lens shutter cameras haying higher functions has been ^ according to the conventional structures, zoom mecha- 
increasing which has led tp the development of a lens nisms are realized which are functionally unsatisfactory 
. ; shutter camera of a type provided with a zoom lens compared to zoom lens mechanisms mounted on sin- 
mechanism, gle-lens reflex cameras, 
[0005] Generally, a zoom lens mechanism includes a 

stationary barrel fixed to the camera body- and a single 50 Summary of the invention 
or two movable barrels fitted inside the stationary barrel 

In the stationary or the movable lens barrel, a first lens " [0010] An object of the present invention is to provide t 

, unit and a second lens unit constituting a taking optical a lens barrel mechanism for a camera and especially for 

system are mpvably incorporated through a lens dnvmg a zoom jens mechanism which is compact and permits > 

mechanism using a cam The focal length is varied be^ ^ easy ** ) * 

tween the shortest and the longest fpcai length cbhdiV •• . [0011] According to the presehf jnvent3on 3 this dbject^^^^ ^ ^ >^ - ^ 

; - tionsbymcreasingordecreasingthemov^ is attained by providing a lens barrel mechanism as -, * ' 

■;■ of the movable barret and at least one of the first and specified in claim 1 
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[0012] Improvements thereof are specified in the s : ub : ; 
claims being dependent on claim 1 
[0013] In such a lens barrel mechanism or zoom lens 
barrel mechanism, respectively, movable barrels are 
moved out from the first barrel unit fixed to the camera, 
and focusingj is performed by moving the first arid sec- 
ond lens units provided, in movable barrels in accord- 
ance with the Variation of focal length In such an ar- 
rangement, even if the length of each of the movable 
barrels is set so that all of the movebje barrels are 
housed m the first barrel unit fixed to the camera, the 
total moving out amount of the movable barrels is re- 
markably large. In particular, a high zoom ratio may be 
obtained in a zoom lens mechanism according to the 
present invention. 

[0014] Furthermore, in view of the compactness of the 
lens mechanism in the collapsed state- the necessary 
thickness of the camera may be considerably small. 
Thus, the lens mechanlsrn according to the present in- 
vention, due to its compactness, can be incorporated 
also in a lens shutter camera:; -! 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] This and other objects and features of this in-,; 
vention will become clear from the following description, 
taken in conjunction with the preferred embodiments 

i in -which:.- .; 
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: Fig. 12 is a cross sectional View showing a zoom 
decentering preventing mechanism; . 
. Fig 1 3 is an exploded perspective view showing an 
... arrangement for housing a flexible lead, 

• Fig 1 4 is a perspective view showing a condition of 
the housing before the flexible lead is fixed thereto, 
Fig 1 5 is an enlarged cross, sectional view showing 
the position where a light intercepting ring is ar 
ranged, and the structure of the light intercepting 

Fig 1 6 is a section al view sh owing bottomed cams; 

Fig 17 is- a development view showing the bot 
; 'tomed cams; ., ■"■ : / : . ■ - 

Fig. 18 is an exploded perspective view showing a 
■. ••' flare cutter;.'- 

Fig 19 is an exploded perspective view showing a 

second lens frame pushing mechanism, and 

Fig 20 is an exploded perspective view showing a 

light intercepting cover 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ■ 



Fig, 1 is an explodeci perspective vieW showing the 



an em-: 

bodiment of the present invention, 
Fig 2 is an explodeci perspective view showing the 
front half of.the zoom mechanism viewed from the 
. opposite side of Fig. 1 , 

Fig 3 is an exploded perspective view showing the 
rear half of the zoom mechanism. 
Fig 4 is an exploded perspective View showing the 
rear half of the zoom mechanism which is partially 
assembled; : 

Fig 5 is a longitudinal side view showing a longest 
focal length condition of the zoom lens mechanism; 
Fig 6 is a longitudinal side view showing a shortest 
focal. length condition of the zoom lens mechanism, 
Fig 7 is a longitudinal : side. view showing a col 
lapsed condition of the zoom lens mechanism, 
Fig 8 is a block diagram showing a relationship: 
among the functions of members constituting a 
zoom driving system, 

Figs 9 A and 9B schematically show arrangements 
:of pulse encoders, 

; Fig. i OA is an exploded perspective view. of a focus 
shutter block, ■>■•■ X 

Fig 1 0B.is an exploded perspective vieW of the fo- 
cus shutter block viewed from a different direction 
from Fig. i OA... < ? : ,. ; i«v.<" \ r ; 

Fig. 11 is an exploded perspective view showing a 
zoom driving gear and a finder, driving ge4r; "■ 



[0016] Hereinafter, an embodiment of the present in 
25 vention will be described in detail with reference to the 
drawings. Fig. 1 is a partially exploded view showing the 
front half of a zoom moving-out mechanism according 
: , ; to the embodiment of the present invention Fig ' 2 is a . 
■4 • : partially, e 

3 is an exploded view of the rear half of the zoom mbv- 
• ing-out mechanism Fig 4 shows a partially assembled 
condition of the rear half of the mechanism Figs 5, 6 
and 7 are cross sectional views showing a longest focal 
35 : length condition, a shortest focal length condition and a 
^collapsed condition of the embodiment of the present 
■ irrvention, respectively Fig 8 shows a;: relationship;. 

izborh: 



moving-out mechanism- ; : ; 
40 [0017] The zoom lens mechanism shown in these fig 
V ures is to be incorporated in a lens shutter camera arid 
; includes a stationary barrel i constituting a first barrel 
, unit, a zoom driving ring 2 constituting 1 a second barret 
,; : unit which is movable out from the stationary barrel 1 , a 
45 lead barrel 3 which; is a first movable barrel, a zoom cam 
ring 4 constituting a . third ;. barrel unit which is movable 
put from the zoom driving ring 2. a barrel 5 which is a 
second movable barrel, and a barrel 6 constituting a 
fourth barrel unit which is movable put from the zoom 
50 cam ring 4 The three barrel units (second to fourth bar 
i rei units) are moved put from the station any barrel 1 conr . 
* strtuting the first barrel unit - - 

[0018] Reference numeral 7 represents a first lens : 
. frame for holding a first lens unit 7a including two lens 
55 ; ; elements G1 arid G2. Reference numeral 8 represents/ 
a secpnd lens frame fbr holding a second lens unit 8a 
ti including two lens elements G3 and G4. The first lens ; 
; V • frame 7 is attached inside the barrel 6, 'while the'second 
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lens frame 8 is movably attached inside the barrel 5. A 
..... shutter unit 9 and a focusing unit 10 which constitute a 

• block B are fixed inside the barrel 6 together with the 
: . first lens frame 7. 

[0019] Referring to Figs 4 and 5, the stationary barrel 
.1 is fixed inside a camera body A The zoom driving ring 
■ 2 is rotatabiy attached inside the stationary barrel 1 the 
jead barrel 3 is held tobe movable along the optical axis. 
Specifically, a lead follower 2a is formed on the penph • 
ery of the rear end of the zoom dnvmg ring 2 The lead 
■ follower 2a engages with a spiral lead guide i a formed 
on the inner surface of the stationary barrel 1 The lead 
follower 2a slidingly moves along the lead guide 1a to 
move the zoom driving ring 2. whjle ( rotating 
[0020] Referring tp Figs 3 and 5, the lead barrel 3 is 
fitted In the zoom driving ring 2 On the periphery of the 

• rear end thereof, a flange 3a is formed to protrude along 
the diameter. The flange 3a Is bayonet-connected with 
a daw 2b formed at the rear end of the zoom driving ring 
2, so that the lead barrel 3 is rotatabiy f itted in the zoom 

: driving ring 2 while being prevented from falling off ; 
[0021] Under this engagement condition, a sliding 
protrusion 3b formed on the periphery of the rear end of 
the lead barrel 3 engages with a guide member (not 
shown) formed on the inner surface of the stationary 
barrel 1 . so that the lead barrel 3 moves straight along 
the optical axis at an equal.speed to that of the zoom 
driving nng 2 while its rotation is inhibited by thestation 
: V\' ■ . . . . ; ary barrel 1. '" : V" : -. •: - - =e". ' } 

- [0022] . Referring to Figs; tand 3, a bending lead hole 

,:-;:3c is formed in the side wall bf the lead, barrel 3,, and a 
'll f grcove 2c;is form 
:- • ^ driving ring 2 The zoom cam ring 4 is fitted in the lead 
barrel 3 Under this condition; an. all unit guiding pin 11 
screwed in the periphery of the zoom cam ring 4 slidabJy 
engages with the groove 2c bf the zoom driving ring; 2 
through the bending lead hole 3c of the lead barrel 3, so 

• that the zoom cam ring 4 is moved along the optical axis 
while being rotated as the allunrt guiding-pin 11 moves 

" along the groove 2c and the bending lead 3c. 

[0023] Referring to Figs 3 and _5 r the barrel 5 is fitted 
in the zoom cam ring 4 while being bayonet connected 
therewith While the bayonetrconnectecl portion is not 
shown, the structure thereof is similar to that of the con- 
nection between the lead barrel 3 and zoom driving ring 
> 2. A protrusion 5a is formed at the rear end of the barrel 
5. The protrusion 5a engages with a guide 3d formed at 
•-. the inner surface of the lead barrel 3, so that the barrel 
: 5 moves straight along the optical axis at an equal speed 
to that of the zoom cam ring 4 whil e its rotation is inhib- 
ited by the lead barrel 3 
• : [0024] Referring to Figs 2 and 5 D the lead barrel 6 in 
; -tegrally hold the shutter, unit 9 and the focus unit 1 0 with 

. . a. flange $a formed on the inner surface of the front end 
thereof. Reference numeral 12 represents a barrier unit 
'/ '] '■ .; . provided at the front surface side of the fiange 6a. The 
■ ' t ■; : < [ ■ - barrier unit 1 2 opens and closes in response to the zoom 
driving system when the! zoom lens mechanism is col- 



lapsed, and protects the front lens element G1 of the * 
first lens unit 7a when the zoom lens mechanism is ; not 
used. % s 

[0025] Referring to Figs 1 6 and 1 7, on the entire inner 
surface of the zoom cam nng 4, first cams 4a and sec- f 
ond cams 4b are alternately arranged to divide the inner 
surface into six equal zones The structures of the cams , 
4a and 4b will be described later. 
[0026] Referring to Figs. 3 and 5, first unit guiding pins 

: 13 are press ed into the peri p hery of th e ; rear end of the •-: ••■ 
barrel 6.. The first unit guiding pins 13 engage with the 
first cams 4a to of the zoom ; ^ 

cam ring 4. In the inner surface of the barrel 6, a groove 
(not shown) is formed- The groove engages with a rib ^ , 
5b formed on the periphery of the front end of the barrel 
5 With this engagement, the rotation of the non-illus 
trated groove is regulated by the rib 5b arid the first unit 
guiding pins 13 move along the first cams 4a; so that , 
the barrel 6 moves straight along the optical axis. 
[0027] The second lens frame 8 is fitted in the barrel 
5 while being held thereby to be movable along the op- 
tical axis.: Specifically, second unit guiding pins 14 are 
formed to protrude from the periphery of the second iens 
frame 8. The second unit guiding pins 14 engage with 
the second cams 4b of the zoom cam ring 4 through a 
long arid narrow hole 5c formed in the barrel 5, so that ; 
the second lens frame 8 is moved straight along the op- - 

: tical axis as the second unit guiding pins 1 4 moves along 
the hole 5c and the second cam 4b. The structure of 
attachment of the second lens frame 8 to the barrel 5 
will be described later irv detail. 

[0028] To the periphery of the . rear. end of the zoom . . 
! driving ring 2, a jarge^diameter driving gear: T5:.is at- 
tached.; The driving gear 15 engages with a sm ailrdiam-. \ / 
.eter zoom driving gear 16 located at the end of a zoom 
speed redurtipn system arid transmits a dnving force of >: 
a zoom motor (not shown) provided in the camera body 
Ato the zoom moving out mechanism through the zoom 
driving system The zoom driving gear 16 is formed to 
be longer along the axis so as to always engage; with 
the driving gear 15 moved backward and forward by the ; 
movement of the zoom driving nng 2 The structure of : 
the zoom driving gear 1 6 will be described later in detail. 
[0029] Subsequently, an operation of the zoom mov 
ing-out mechanism having the above described four 
barrel-unit structure having three movable barrel units 
will be described with reference to Fig 8 First, the driv- 
ing f orce of the zoom motor is transmitted from the zoom 
driving system to the zoom driving ring 2 through the : ; 
zoom driving gear 16 located at the end of the zoom: 
driving system and the large-diameter driving gear 15 
Receiving the driving force, the lead follower 2a is guid ^ ^ : f 

ed along the lead 1 a of the stationary barrel 1 < so that ^ 
the zoom driving nng 2 is moved out along the optical 
axis while rotating along the spiral path of the lead guide ■* \ ')■ •■- -• ■■■ 
i a. The driving -gear 15 of the zoom driving ring 2 and }■ ■-■ 
the tooth-shaped [surface . of the' zoom driving gear 16.; y :; ; ;^ ; v.;% 
transmit thedhVingjorce/whfle : sHding along the optical 
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. axjs: ; : > : ; ; \ " ; v : : ■ ... >; '•• ' ' ' ■ •• - -v? ■ v y- } ' 
[0030] By the forward movement of the zoom driving 
ring 2, the lead barrel 3 is moved straight along the op- 
tical axis at an equal speed to that of the zoom driving 
nng 2 while Its rotation is inhibited by the stationary; bar- 
rel 1 . The zoom cam nhg 4 is moved forward along the 
optical axis while being rotated as the all unit guiding pin 
11 moves along the groove 2c of the zoom driving ring 
Z and the bending lead hole 3c of the lead barrel 3. The 
barrel 5 moves straight along the optical axis at an equal 
speed to that of the lead barrel 3 while its rotation is in 
hibited by the lead barrel 3. 

[0031] The zoom cam nng 4 moves while rotating and 
the barrel 5 moves straight, thereby driving the focus 



second lens unit 8a. |n this case, since the first cams 4a 
for moving the focus shutter block B and the second 
cams 4b for moving the second lens frame 8 are inte- 
grally formed on the Inner surface of the zoom cam ring 
4, the dnve transmitting system branches at the zoom 
cam ring 4 to the focus shutter block B and to the second 
. lens frame 8. : y ,J:' :<;■■■•■ ' 
[0032] The focus shutter block B operating integrally 
with the barrel 6 moves forward as the barrel 6 moves, 
by receiving the driving force of the zoom cam nhg 4, 
along the optical axis while its rotation is inhibited by the 
barrel 5 The second lens frame 8 is moved straight 
along the optical axis as the second unit guiding pin 14 
moves along the hole 5c andthesecond cam 4b. When 
zooming is performed in this manner, by driving the ieris 
barrel frorri a shorter fbcali^ ibriger 
focal length condition, the first lens unit 7a and the sec 



;.- therebetween. 
[0033] |n. the zoom lens mechanism according to this 
embodiment having the basic structure . described 
above, the zoom ratio is approximately 2 9 1 in the 
longest focal length condition shown in Fig 5 where all 
the barrel units are moved out and in the shortest focal 
length condition shown In Fig. 6 where ; the barrels are- 
moved out by a minimum amount for photographing On 
the contrary, in conventional arrangements, the zoom 
ratio is approximately 2 1. at the most Thus; in thear 
rangement according to this embodiment^ the zoom ra 
tio is remarkably, high compared to conventional an 
rangements •• ;V 
[0034] As shown in Fig 7, in order that the total length 
of the zoom lens mechanism is smaller than that at the 
shortest focal length condition when the zoom lens ; 
mechanism is not used : all the barrel units are collapsed 
and housed in the stationary barrel 1 incorporated in the 
camera body A Reference designation 1c represents a 
collapsed end stopper provided at the rear end of the 
stationary barrel 

[0035] In the four-barrel-unit/three-moy^ 
. unit zoom |ens mechanism as described above, each: : 
barrel unit should carefully be structured because of the 
greater number of barrel units. Hereinafter, structures of 



this embodiment which are largely different from those 
. of conventional arrangements will be described 
[0036] Referring to Fig 15, there is shown tte ar- 
rangement and structure of a light intercepting rubber 
"f' s nng In zoom lens mechanisms, it is necessary to ar- 
range light intercepting members at the front ends of the 
barrels constituting the lens barrel In this embodiment, 
. since a greater number of barrel units is provided to re 
• : alize a cbrnpact zoom;: rnoying-put mechanism, the 

1 9 spaces are largely restricted for arranging light inter- 
cepting ring 17, 18 and 19 to be arranged at the front 
ends of the barrels, i e the stationary barrel i - the zoom 
driving ring 2, the zoom cam ring 4 and the barrel 6, re- 

.■ spectively. 

15 [0037] . Therefore, |ri this e^ 

use for the light intercepting rings conventional materi 
als such as a silk fiber to which surface a rubber coat is 
applied or a Teflon (trademark) made sheet, since they 
cannot be arranged in the restncted spaces For this 

20 reason, the light intercepting rings 17 to 19 . of the 
present invention are. rubber parts formed by compres- 
sion-molding a silicone rubber material rich in elasticity 



25 



;3oy- : 

•' re 1 1 , the zppm ;dnv ihg ring 2 

the barrel 6 and preventing the leakage of light due t^ 
} : .the existence of .extraneous; s u bstahcesi ; : • 
[0039] The accuracy of attachment position, is im^ 
35 proved by fprmihg : a step portion on each of the light 
intercepting rings 17, 18 and 19 and each of the station- • 
ary barrel 1 , the zoom driving ring 2, the zoom cam ring 
4 and the barrel 6 to which the rings 1 7, 18 and 19 are 
; set: In Fig. 15, reference designations St, S2 and S3 
40 represent the step portions. 

[0040] More specifically, the light intercepting ar- 
rangement for a space between the stationary barrel 1 
and the zoom driving ring 2 is as follows The peripheral 



[0038] To ach ieve thei r m ai h object^ i ght intercept ion , : - 
the light intercepting rings 1 7 to 1 9 are made of a black 
rubber material, wh ich is formed intp : a lip shape h avihg 
a configuration and dimensions fitted for the space in 



45 tion S1 is fixed by a silicone bbfid-to a ring member 20a 



rel.t, the outer surface of a strip portion of the light in- 
; tercepting nng 17 is held by being pressed by a plane 
nng member 20b attached to the inner side surface of 
so an aperture flange Aa of the camera body A, and the 
:; inner s urface of the Tight intercepting; nng 17 is pressed 
~~ against the periphery of the zoom driving ring 2 

[0041 ] The light intercepting arrangement for a space 
between the zoom driving nng 2 and the zoom cam nng 
55 4 is, as follows The peripheral surface of thf fight inter- 
• cepting ring 18 including the step' pbrtipn S2 is fixed to . 
.V . the zoom driving ring 2 by asjilcpna bond, thereby fixing 
the light jhterceptlng ring 1 8 to. the driving ring 2 . The 
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inner surface of the light intercepting ring 18 is pressed 
against the periphery of the zoom cam ring 4 
[0042] The light intercepting arrangement.f or a space 
between the zoom cam ring 4 and the barrel 6 is as fol 
lows The peripheral surface of the light intercepting ring 
1 9 including the step portion S3 is fixed to the zoom cam 
ring 4 by a silicone bond, thereby fixing the light inter 
:-cepting ring 19 to the cam ring 4/ The inner surface of 
• .... the light Intercepting ring 18; is pressed against the pe- 
riphery of the barrel 6. Since the light intercepting rings 
1 7 to 1 9 are of flange configurations having the step por- 
tions S1 to S3, respectively, the positional accuracy at 
the time of attachment is guaranteed, and the assem- 
bling capability is improved. 

[0043] In addition, since the zoom movement amount 
is large, the pressure angles of the first and second 
cams 4a and 4b are high, so that it is inevitable that the 
zoom torque is mechanically high as shown in Figs 16 
and 17. For this reason, if the sliding resistances of the: 
light intercepting rings 17 to 1 9 are great, the time re ; 
quired for zoom driving and the driving noise caused by 
zooming increases To prevent this, special coat of flu- 
orine is applied to the sliding surfaces of the rubber 
... .. made rings 17 to 19 and the barrels.; . • 

[0044] Figs. 1 0A and 1 0B are exploded views of the 
■ ^r/fbcus shutter block B.The focus shutter block B includes 
the shutter unit 9 and the focus unit 10 integrally formed 
at the front surface side of the unit 9, and is provided in 
- . : the '.barrel 6. J 

[0045] Referring to Fig- : 10A,the fbcusl urn 
■■■ sembled in the following manner The first lens frame 7: 
;.-:*'^. :is fitted in the center of a focus base mem ber 2 1 ,. an d a': ; 
; wash er 22 I and a ' cdmp ressjo n . spri n g 23 are fitted ; 
around a cyl ipdricai boss 2 i b f or^^ on the f opus base ; 
. member 21 Then, a helicoid presser plate 24 of ring 
form is set at the front surface of the focus base member 
24, and the presser plate 24 is screwed to the focus base 
; member 21 by a screw 25. 

[0046] Referring to Fig 1 0B C the shutter unit 9 is fixed 
: to the focus ; unit 10 by setting; a shutter base member 
26 at the rear surface side of the focus base member 
.>,.,..' 21 and by driving a screw from the front surface side of 
: the focus base member 21 through a cyiindncal boss 
,:. :.; 26a formed to protrude from the shutter base member 

v [Q047] The shutter base member 26 is provided with 
an AF motor 28 for driving an automatic focusing mech- 
anism The AF motor 28 is.connected through a flexible 
pnnted circuit lead 29 to a dnving circuit (not shown) pro- 

' vided in the camera body A An output gear axis 28a of 
the AF motor 28 faces the front surface of the focus base 
member 21 

[0048] The first lens frame 7 is provided with an en^ 
: gagement member 7b protruding from the periphery of 
.; the f rame 7. The engagement member 7b engages with . 
a guide 21c provided at the focus base member 21 Be- 
•tween the first-lens- frame 7-and- the focus'base member 
21 , a helicoid (not shown) is provided ph the inner di- 



: ameter side and a female helicoid 30 having a gear 30a 
is provided on the outer diameter side Jhey are fixed 
to the focus base member 21 along the optical axis The 

; helicoid of the female helicojd 30 is linked with a helicoid 
\:5y- (pot shown) provided pn the outer diameter s id e of the- 

; ■ firsf lens frame 7. Refe 



. . base member 21. 

[0049] Since the helicoid for focusing is pushed 
10 against the helicoid of the female helicoid 30 in pn¥ dk 
■:. rection by the compression spring : 23, the influence of 
| ; the backlash caused 

is removed, so that the focusing accuracy increases 
Since the first lens unit 7a is moved straight, the optical 
15 performance is not largely varied due to the moving out 
: for. focusing. 

[0050] In this arrangement, the AF motor 28 is rotated 
i by the electric power supplied from the driving: circuit 
through the flexible lead 29 This driving of the AF motor 

2Q 28 rotates the female helicoid 30 through a speed re ; 
duction gear chain including the gear axis 28a arid the 
gear 30a By the rotation of the female helicoid,30, the 
first lens barrel 7 is moved straight along the optical axis .• 
while its rotation is inhibited bythe guide 21c of the focus 

25 base member 21 . thereby performing focusing; 

[0051] to detect a zooming position of the taking lens : 
a pulse encoder 31 and a photdintermpter 33 are pro- 
vided for monitonng a movement amount of the first lens 
' : frame 7. the encoder 31 js incb^ in- the focus) : 

30. base member 21 and has a rotary disk 32 at the rear 
end of its gear axis 31 a and an encoder gear ; 31 b at the I 
. tip of the gear axis 3 1 a, The rotary disk 32 has a number • 

: v . of. slits 32a along its circumference.; The encoder gear : 
31b engages with: the outer diameter gear :30a of the 

35 female helicoid 30 through a different member from the 
. speed reduction system. 

[0052] In the two-phase photomterrupter 33, one light 
: projecting device (not shbwn) and two light receivingde- 

vices (hot shown) are arranged to be opposite to each 
40 other with the rdtary disk 32 of the encoder 31 between 

By the rotation of the rotary disk 32; light from the light : 
.. . projecting device is intermittently incident on a light re- 

cerving portion through the slits 32a, and. the incident . 

light is photoelectncalry converted by the light receiving 
45-r portion . " ■ ■ " i ; : : ; :: ; . :■ % ■■ ; - > ■■' 

[0053] As well known, in such a two-phase photo in : 

. terrupter 33, since for one pulse encoder 3 i and one 

light projecting device, two light receiving devices are 

arranged so that the phase of the output signal of one 
so device is delayed from that of the other, the timing of 

light incidence on' the light receiving devices do riot coj ; 

incide with each other, i e a predetermined phase dif- 
: ference is generated between the output pulses. The dif- 
: . : ference in phase enables the sensing.of the direction of : 
55. rotation (the direction of focusing driving) and. chatter-: 

mg : ; - , , < 

[0054] In this arrangement, the femaie heiicoid 30 is 
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28 The rotation of the helicoid 30 is transmitted to the ,., a U shaped flexible. lead pushing means 39 is provided 
encoder gear 31 b to rotate the; rotary disk 32 The rota • which is pushed toward the surface of the board 38. by 
tion of the disk 32 is picked up and^ m^ a coil spnpg 39a 

two-phase photpmterrupter 33 In this: case, since the [0061] A portion of the flexible lead 29 which is housed 
" encoder gear 31 a) of the pulse encoder 31 directly en s m the flexible lead housing 37 is bent: The bent portion 
; gages with the .outer gear 30a of the female heiicoid 30, 29a is arranged on the clip board 38 while being put 

the sensing error components generated mainly by through the flexible lead pushing means 39, and its end 
backlash of the speed reduction gear chain is made mm is held by bending a holding member 38a provided at 

imum As a result, the control is performed highly accu- the other end of the clip board 38. Thereby/ a pushing 
. rately : j/ ro force is provided to the flexible lead 29 by the working 

[0055] A conventional detecting means employing a : of the spring of the flexible pushing means 39 to loosen 
J.:. vzone : focusing method also uses an encoderand a pho-- the lead 29 in the iens barrel. 

tpi nterrupter. • In this case,;i^weveri' as shown ;■ [0062] f hus , the clip board attached -to the bent por- 
since the encoder is provided to branch off from the fo- tion 29a of the flexible lead 29 is housed in the flexible 
• ^us. driving gear system and since the first lens frame 7 *5 lead housing 37 together with a cl ip ben d i h g m em be r 

; is fastened by a ratchet rnechan terni after ari error bb- v : 40. Under this housing condition, the d 

tamed by a calculation is corrected, the control accuracy the bent portion 29a of the flexible lead 29 are prevented 

is limited, for example, by the influence of backlash gen from falling off in the flexible lead housing 37 by the clip 

erated between the gears bending member 40 When the zoom lens mechanism 

[0056] In this embodiment, as shown in Fig 9A r the 20 \ s collapsed, as shown in Fig 7, the flexible lead 29 is 

: focus driver (female helicoid 30) is provided with the en housed in a dead space C between the cylindrical sta 

- icqder gear 3 i a separately from the driving system, and ; : tionary barrel " 1 and the camera body ' A whiie; beihg^- 

f . the control of the moving-out mechanism for focusing is curved by receiving the pushing force from the flexible 

performed through a pulse control by use of the two lead pushing member 39 without being loosened 

, phase phptointerrupter 33. In controlling the moving but 25 [0063] In this arrangement since thefiexjble lead 29 

for focusing from the nearest side to infinity with this ar; " - ; is pushed by a spring, it is smoothly housed in the dead 

rangement, an extremely finery divided control (e g. ap space C without being loosened Since the flexible lead 

proximately 428 pulses) is enabled. 29 is pushed in the dead spaceiC in accordance with : 

•••••v- [Q 05 ?] Figs. 13 and 14 show an ^ arrangement, for :V. zooming, no driving source specifically for housing the 
:V : : ^ rea^ulreti.^ 

;, x • ter unit 9 is connected through the flexible lead 29 to the- . . ate guide members forthe flexible; jea^ 
: driving circuit provided ih the. camera bop^ A. 'Z-"**^. : £ CaX the reinforcing .ring 34 and the barrel 5, :ttie flexible- 

[0058] Conventionally, the iflexible lead is arranged ... lead 29 is surely prevented from intruding into the effec 

through the lens barrel, In the conventional arrange tive optical path by being loosened in the lens barrel 

ment, since the moving-out amount of the lens from the 35 [0064] Referring to Fig 1 6 and 17, there are shown 

longest to the shortest focal length conditions is small, the bottomed cams formed on the inner surface of the! 

■ the loose portion of the.lead js housed in a space be zoom cam ring 4 Fig 16 is a sectional view, arid Fig 

tween the barrels constituting the lens barrel at a shorter ; 17 is a development view In a conventional arrange 

focal length condition However, in an arrangement like ment, the cams of the zoom cam ring are formed to per- ; 

:: that of the present invention where the mpving-out 40 forate the side wall of the cam ring In this embodiment, i 

amount of the jens is very large and the size reduction • however s .to^educe the size, the first and second cams 
wis required • since in the barrels, there is, not enough 4a and 4b are bottomed cam grooves formed not to per ".' 

- V"": : space to house the flexible lead t a new arrangement is : forate the zoom cam ring 4 from the inner diameter- por- 

. required for arranging the flexible lead tion along the thickness With this structure, the strength 

: i [°°59] In this embodiment, to realize a compact lens 45 pf the zoom cam nng 4 is greater than in the cohven : - 

; barrel, the portion in which the flexible lead:29 is housed tional arrangement where the cam holes are formed 

: \ is provided outside the lens barrel. After drawn from the [0065] A total of six cams are formed consisting of 

vicinity of the inner surface of the barrel 6, as shown in three first cams 4a and three second cams 4b atternate- 

Figs 3 and 5, the flexible lead 29 passes through a guide ly arranged at equai spaces along the circumference 

hole 34a and a guide stay 35 provided at a reinforcing 50 The cone angles of the cam : grooves are 70° On the 

nng 34 of the lead barrel 3 and a guide hole 36 at the inner surface of the zoom cam nng 4, a parting line of 

: front of the barrel 5, and is curved -into the stationary - the metallic mold is formed at the time of molding The; 

barrel 1 so that its middle portion is held by a flexible accuracy is improved by control ling the operation of the" 

lead housing 37 of square pillar form After drawn from zoom cam nng 4 so that the first unit guiding pins 1 3 and 

the flexible lead. housing 37 r the flexibie lead 29 jscbh- ■.'■55 the second unit guiding pins 14 are not caught by the 

,v : :;-nected to thednving circuit V ' ; parting line. " " ■ ■ ' 

\.;'.;;o^;;;i.;.-:\:;./;:-;.t 0 ^] Referring to Rg;- 13* referenlpe.nume'ral 38;rep- ( ' : ; - [0066] The first icams 4 a and thesecondcams 4b are. 

resents a clip board. In the center pf the clip board 38* formed to include a zooming cam portion and a collaps- 
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ing cam portion integrated with each other. Specifically, 
the collapsing cam portion is formed on an extension of 
the zooming cam portion. With this structure, the same 
driving system is used for driving at the time of zoom 
...moving out and foc dnving at the time of collapse By the 



rei units, the distance between the first and second lens, 
units 7a and 7b and the distance between the second 
lens unit 8a and the film surface are minimum when the 
zoom mechanism is collapsed ( ; thereby realizing com- 
pactness. 

[0067] Referring to Fig. i1 ; there Is shown an attach 
ment of the zoom driving gear 16 and a finder driving 
gear 41 to the stationary barrel 1 . As well known, a zoom 
finder (not shown) is incorporatecJ in a zoom camera 
since it is necessary to vary the field of the finder In ac 
cordance with the zooming of the lens In this embodi- 
ment, a long gear like the zoom driving.gear 16 is used 
as the finder driving gear 41 linked with a lens driving 
system of the finder. The finder driving gear 41 is held 
by the periphery of the stationary barrel 1 
[0068] In these gear dnving systems, when the driving 
gear 15 of the zoom driving ring 2 which is an input side 
gear is the long gear.the gear section becomes, visible 
from the outside when: the. zoom lens mechanjsm.is 
moved out. For this reason; a long gear having a thick 
tooth is used as the zoom driving gear .16 which is an : 
output side gear engaging with the driving gear 15, and 
a gear having a thin tqothis used as the driving gear 1 5 
The finder driving gear 41 has the same problem ,•' 
[0069] The zoom driving gear 1 6 and the finder driving 
gear 41 which are output side gears are fixed along the 

. optical axis to move the input side gear When the input- 
gear is moved, the teeth thereof slip on the teeth . of the" 

■ output side gears while always engaging therewith 
Thus t the driving torque is transmitted . i 
[0070] Specifically, bearings 42 and 43 are- provided 
on the penphery of the stationary barrel 1 along the cir 
cumference at positions of different phases. At the bear- 
ings 42 and 43, the zoom driving gear 16 and the finder 
driving gear 41 are arranged on the same axes, and 
gear axes 1 6a and 41 a are inserted therethrough to at- 

: tach the zoom driving gear.1 6 and ithefinderdriv^ 
41 to the stationary barrel 1... v; 
[0071] Referring to Fig. 12, there is shown a zoom d& 
centenng preventing mechanism, When the lens barrel 
is moved out for zooming by a gear transmission mech- 
anism constituted by the driving gear. 15 of the zoom 
driving ring 2 and the zoom driving gear 16, the pressure 
from the zoom driving gear 16 is applied along the nor- 
maj of the pressure, angle of the driving gear 1 5, so that 
the lens barrel is pushed in a- direction such that the 
gears 15 and 16 are disengaged: Specif teaily, the zoom 



rel 1. to increase the distance between the axes c-f the 
^gears 15 and 16, sp.that the teeth of the gears 15 and 
.1 6 may not correctly engage whh each other in tie zoom 

mechanism to cause zoom swing. " 



[0072] To prevent this, in this embodiment, an arm. 

member 44 is formed to protrude from the periphery of 

the lead barrel 3 which is located opposite to the zoom 

dnving gear 1 6 f and a hook 44a formed at an end of the 
5 arm member 44 is engaged with an opening 1b of the 

stationary barrel 1 while the arm member-. 44 is inserted 

in the opening 1b, thereby maintaining the positional re. 

lationship between the stationary barrel 1 and the zoom 
";• driving ring- 2 co nsta nt against the p ressu re' from th e- '"■ 
10 zoom driving gear 16. ;; 

[0073] Referring to Fig 1 8 : there is shown a f lare cut. 

ter 45 The flare. cutter 45 includes a frame 45b having 
. .. an angular window 45a, and an. engagement arm 45c 
. protruding from the periphery of the frame 45b- The flare 
15 cutter 45 is attached to the front aiperture of the barrel s 

by engaging the engagement arm 45c With an engage 

ment member 5d 

[0074] In this embodiment, since the flare cutter 45 is 
formed by plastic molding, it can be brought into close 
20 contact with the lens to achieve a highly effective flare 
preventing configuration, and the portion which is fixed 
to the lens barrel, i e the engagement arm 45c can. be 
formed integrally with the frame 45b 
[0075] . Referring to Fig. 1 9, there is shown an arrange-? 
25 ment for pushing the. second lens frame 8. The second 
lens frame 8 includes a frame member 46 for holding 
the second lens unit Ba, and a light intercepting plate 
47 At the periphery of the frame member 46, three pin 
/holes 46a foradmitting the second unit guiding pins 14: 
S.3^.v : are:formed^ 

: J ; : circumference intb : three^. eq 

... cepting plate 47, three plate springs 47a are formed to 
;;-.;Mextend along thecircumferen^ 
■y positions to divide: the: c^ equalf 
35 parts. 

[0076] The light, intercepting plate 47 engages with 
v; the frame member 46 while the working; ends of the plate 
springs 47a correspond to the pin holes 46a The frame 
member 46 to which the light intercepting plate 47 is at 
<P . tached is inserted into the barrel 5 so that the pin holes 
46a correspond to the holes 5c.. arid the second unit 
' guiding pins 14. are inserted through the fvoles 5c into .. 
.:. the pin holes 46a, thereby the second lens frame 8 is 
attached to the barrel 5 •.i:; ;/- ! 

45 [0077] The second unit guiding pins 14 are taper, arid 
. each has a caught portion 14a at its base end When 
the second unit guiding pins 14 are inserted in the pin 
holes 46a, the caught, portions 1 4a are caught by U 
shaped grooves 47b of the plate springs 47a; With this 
50 arrangement, the second unit guiding pins 14 are " 
pressed against the second cams 4b formed on the in 
• ner surface of the zoom cam ring 4 while being pushed 
outside along the diameter by the plate springs 47a, and 
since the second unit guiding pins 14 which are taper 
55 exert. centripetal force while moving,: the generation of ; - 
backlash is effectively prevented As a result, the posi- 
■tional accuracy ofihe -Jens improves; Since the pjate; .{ 
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plate 47 by press molding, the manufacturing cost is re 
duced By using as the first unit guiding pin 13 a taper 
pin having a slanting end like the second unit guiding 
pin 14, the first and second cams 4a apd 4b of the zoom 
cam nng 4 and the guiding pins 11 v. 13 and 14 are pro 5 
vided with centripetal force 

[0078] Referring to Fig 20, there is shown a light in- ... 
tercepting arrangement of the focus shutter block B 
Since there are a number of minute gaps in the. focus 
shutter block B having a complicated structure as shown 10 ; 

. in Figs. 10A and 10B, it is very difficult to obtain an efr 
fectrve light intercepting capability by intercepting light 
by using a light intercepting tape for every necessary 
portion. For this reason, in this embodiment, the focus / ^ 
shutter block B is completely light-intercepted by cover- is 
ing it with a light interceptirig coyer 48 made of a metaL 
The light intercepting cover 48 is formed, for example, 
by deep drawing molding and black matte finish 
processing of an aluminum plate with a thickness of 0.3 - 
to 0.2mm. ■ ;• . : .-• / . .. 20 '■■ 

[0079] As described above, according to the zoom 
lens mechanism of the present embodiment provided 
with a first lens unit, a second lens unit a stationary bar- 
rel fixed in the camera body, a first movable barrel at- 
tached in the stationary barrel to be movable put, a sec- 25 
ond movable barrel attached in the first movable barrel 
to be movable out and a third movable barrel attached . 
m the second movable barrel to be movable out wherein 
th e f i rst I ens u n it is ■ held; in th e th ird moyabl e barre I to be 
movable and the second lens unit is held in the first or 30 
second movable barrel to be movable, even if the length , 

, of each of the movable barrels is set so that all of the 
three movable barrels are housed in the stationary bar- 
rel, the total moving-out amou nt of the three movable : 
barrels is remarkably large compared to conventional 35 
arrangements As a result, a high zoom ratio is obtained : . : 
[0080] Further, when a collapsible structure is em 
ployed, the necessary thickness of the camera is much 
smaller As a result, a zoom lens mechanism is realized 

• which has a high zoom ratio but is very compact and V 40 .. 

. can be incorporated. in a Jens ^h utter. carriera. : . ; 
[0081] By reducing the number of lens elements, the 
size of the camera along the optical axis is reduced by 
arranging the lenses to be close to each other and the . 
three movable barrels are nested As a result, the zoom <s 
lens mechanism which is thin when collapsed is real- 
ized • ; / _ : , •: 

[0082] While in the above described embodiment, the 
present invention is employed in a so-called lens shutter 
camera, ie a camera where the shutter is provided in so 
the lens barrel, the present invention is not limited to a 
specific shutter type; the present invention may be em- ^ 
ployed in a camera. provided with a focal plane shutter - 

: [0083] Obviously, many modifications and variations . 
of the present invention are pdssible ih light pfthe above "S5. 
teachings. It |s therefore to be understood that within the ■ 
scope of the appended claims, the invention may be. 
practiced other than as specifically describedv : 



iCIaims ';/:;. ■ V'- ' '7 ■. "IX 

1. A lens barrel mechanism for a camera, comprising 

a first lens unit (7a) and a second lens unit (8a) 
arranged along a common optical axis ; , : 
a first barrel unit (1 ) which can be fixed to the 
. camera so as to be stationary; -: 

a second barrel unit (2, 3) fitted inside said first 
barrel unit (1) so as to be;movable out from said 
, fi rst barre I unit axial ly • i n ; a straight I i n e along 
said optical axis; 

;athjrd.barrelunit (4,5)fitted inside said second 
barrel unit (2, 3) so as to be movable out from 
said second barrel unit axial fy in a straight line 
along said optical axis, said third barrel unit (4, 
■ 5) holding said second lens unit (8a); • 
afourth barrel unit (6) fitted inside said th 
re| unit (4, 5) so as to be movable out from said 
third barrel unit axially in a straight: line along; 
: said optical axjs, said fourth barrel uh 
- said first lens unit (7a); and 

a driving mechanism for moving said third bar- 
rel unit (4, 5) out from said second barrel unit 
(2, 3) and for moving said fourth baifei unit (6) 
out from said third barrel unit (4, 5) at the same 
time as said second barrel -(2, 3) is moved out 
from said first barrel unit (1 ); 
wherein said dnving mechanism includes a first 
C mechanism (4a, 5b,;Jj 3); moving, said first leris: 
v."-.': unit. (7a) held jn sajd fourth barretuhit (6) albng^ ; 
; the optical: axis , and ;a seco nd mech an ism (4b , ; 
V:. : :.- ; :- v'5ci 14) rmoying said second lens unit (8a) h eld . 
in said third barrel: unit (4, 5) along the optical 
; : axis ; said first an d second mechanisms being 

interconnected t^ -said; third. barrel 
; : such that said first and second mechanisms are, 
: powered and guided in common upon said : 
• : ; ;:;y ;:mby barrel unit (4, 5}but|rprn 

said second barrel unit (2, 3). 

2. A lens barrel mechanism as claimed in claim 1 , 
wherein said third barrel unit (4, 5) compnses a first- 
barrel (4) and a second barrel (5) which is movable 

. together^With-sai d first barrel (4) and is rbtatable.wrth 
respect to said first barrel (4), wherein said rptatipnT;; 
a! movement of said second barrel (5) relative to 
said first barrel (4) causes moving of said first and 
second lens units (7a, 8a) 

3 A lens, barrel mechanism as claimed in claim 2 1 
, wherein said: first mechanism (4a, 5b- 13) compris- 
es first cam means (4a) provided at said first barrel: 
: ; (4) of said third barrel unit (4, 5), first pin means (13) 
:;■ • provided at said fourth barrel unit (6) and engaging 
said first cam means (4a), and rib means (5b) pror 
vided at said second barrel (5) of said third bar£e{ . 
. : unit (4, 5) and engaging groove means provjded at 
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bar ist, wobei die dntte Tubuseinheit (4, 5) die 
zweite Linseneinheit (8a) halt; - : 
. eine vierte Tubuseinheit (6), die innertialb der 
dntten Tubuseinheit (4- 5) derart; eihgepaBtist 
daB sie von der dritten Tubuseinheit aus in 
axialer Richtung in einer geraden Linte entlang 



said second barrel (5) of said third barrel unit (4. 5) in axialer Richtung in .einer geraderi Linie en>- 

4 A lens barrel mechanism as claimed in claim 2 or 
3 ; wherein said second mechanism: (4b. 5c. 1:4) 
compnses second earn i means (4b) provided at said 

\ first barrel (4) of said third barrel unit (4, 5) : second 
• : pin means (14) connected to said first lens means ; 

(8a) and engaging said second cam: means (4b), 

and elongated hole means provided at said second 

barrel (5) of said third barrel unit (4 : 5) and pene- 
i - : t rated by said second pin means (14). 

5 . : A lens barrel mechanism as claimed in claims 3 and 

4, wherein said first and second cam means (4a, 
4b) are alternately arranged at ah inner surface of 
said first barrel (4) of said third barrel unit (4, 5). : 

6. . A lens barrel mechanism as claimed in claim 5, 

wherein said first and second cam means (4a, 4b) 
.: are formed by bottomed cams. : 

7. A lens barrel mechanism as claimed in any. 6f the 
: preceding claims, wherein light intercepting means 

> : : ( 1 7,1 8 , 1 9) fo rmed by compress [6 n m ol ding are re- ■ 
; spectively provided in each of a gap between said 

first barrel unit (1 ) and said said second barrel unit 
:j: (2, 3), a gap between said second barrel unit (2, 3) 
&and said third barrel' un it . (4^5) i and a gap between I: 
: : said third barrel unit (4, 5) and said fourth movable 

barrel unit (6). 

8 : : A lens: barrel mechanism ; as, claimed in claim 7, ; 
. wherein said light intercepting means are made of 
.:- a silicon rubber material. 

9. : A lens barrel mechanism as claimed inclaim : 7;- 
f rwherein said light intercepting means are: made of 
St a material; to which a : fluorine coating is iappiied. : 
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Pate ntan sprue he -V.-; 

1 Linsentubusmechanismus fur eine Kamera, derfol- 

;. :.. ; : .gerides aufweist: • ^ vV'iV . - T^ . 

eine erste Linseneinheit (7a) und eine zweite 
Linseneinheit (8a) r die entlang einer gemeinsa- 
men optischen Achse arigeordnet sind, : 
eine erste Tubuseinheit (1 ). die so an der Ka- 
mera befestigt seih kann, daB. sie stationar ist; 
eine zweite Tubuseinheit (2, 3), die innerhalb 
der ersten Tu buseinheit (1) derart eingepaBt 
ist, daB sie von der ersten Tubuseinheit in axia- 
ler Richtung in einer geraden Lime entlang der 
optischen Achse nach auBeh bewegbar ist; 
eine dritte Tubuseinheit (4, 5) £ die innerhalb der 
zweiten Tubuseinheit (2, : 3) derart emgepaSt 
ist, daB sie von der zweiten Tubuseinheit. aus 



. wobei die vierte Tubuseinheit die erste Linsen - 
einheit (7a) halt; und 

einen Antnebsmechamsmus zum Bewegen 
• ; d er dritten Tubu s e i n h eit (4,5) von der zweite n 
Tubuseinheit (2, 3) aus nach auBen und zum 
Bewegen der vierten ^tuseihheit (6j;;vpn der 
dntten Tubuseinheit (4, 5) aus nach auBen zur 
selben Zeit, zu welcher die zweite Tubuseinheit 
(2 t 3) von der ersten Tubuseinheit (1 ) aus nach 
auBen bewegt wird, 

wobei der Antriebsmechanismus einen ersten 
Mechanismus (4a, 5b, 13) enthalt, der die erste 
Linseneinheit (7a) bewegt, die in deryierten TuT I 
, buseinheit (6) gehalten ist, entlang der opti- 
schen Achse, und einen zweiten Mechanismus 
(4b ; 5c, 14), der die zweite Linseneinheit (8a)- 
bewegt, die in der dritten Tubuseinheit (4,5) ge- 
'% halten wird, entlang der optischen Achse; wo- 
bei der. erste und der zweite Mechanismus mit 
der dritten Tubuseinheit, (4,: 5) so verbunden 
sind, daB der erste und der zweite Mechanis- 
mus auf die Bewegung der dritten Tubuseinheit 
: (4, 5) nach auBen von der zweiten Tubusein heit ; 
(2, 3) hin gemeinsam mit Leistung versorgt und 
gefuhrt werden. 

Lhsentubusmechanismus nach Anspruch 1 ; wobei 
die dntte Tubuseinheit (4, 5) einen ersten Tubus (4) 
und einen zweiten Tubus (5) ( .der zusammen ,mit 
dem ersten Tubus (4) bewegbar und in bezug auf 
den ersten Tubus (4) drehbar 1st, aufweist, wobei 
die Dretibewegung des zweiten Tubus (5) relatrv 
zum ersten Tubus (4) em Bewegen der ersten und 
der zweiten Linseneinheit (7a, 8a) verursacht X 



45 3. Linsentubusmechanjsmus nach Anspruch 2, wobei 
der erste Mechanismus (4a. 5b, 13) eine erste Nok 
: keneinnchtung (4a) aufweist, die beim ersten Tubus 
(4) der dntten Tubuseinheit (4 C 5) vqrgesehen ist : 
.. eine erste Stifteinnchtung (13), die bei der vierten 
. Tubuseinheit (6).yorgesehen ist und die in Eingnff 
V; mit der ersten Nockenein richtung (4aj ist, und eine 
Rippeneinnchtung (5b), die beirrrzweiten rTubus{5) 
der dntten Tubuseinheit (4.5) yorgesehen 1st und 
die in Einghtf mit einer Vertiefungs bzw Nuteinnch 
I tung ist, die bej dem zweiten Tubus ($j der dritten 
, : Tubuseinheit (4, 5) vorgesehen ist 

4. (Jnsentubusmechahismus nach Anspruch 2pdef 3, ' 



: 35:; 

•:-2. 



so 



55 



10 



EP 634 680 



' C " , 19x. EiP 0 634 660 B1 : " . 20 

wobei der zweite Mechanisnius (4b, 5c, 14) erne une troisieme unite de barillet (4, 5) adapt6ea 

zweite Nockeneinnchtung (4b) aufweist, die beim : - . hnteneur de ladite seconde unite de banllet (2, 

ersten Tubus (4) der dritten Tubuseinheit (4, 5)vor- : 3) defacon a etre mobile hors de ladite seconde 

gesehen ist, eihe zweite Stifteinnchtung (i4)i die unite. de banllet axialement suivant une ligne 

mit der ersterr Liriseneinnchtung (8a) verbunden ist 5 droite le long dudltaxe optlque^ ladite trojsifeme 

und die in Eingriff mit der zweiten Nockeheinnch- unite de banllet (4, 5) contenant ladite seconde 

tung (4b) ist, und eine verlangerte Locheinrichtung, unrte d'qbjectif (8a), 

, die beim zweiten Tubus (5) derdritten tubuseinheit une quatrieme unite, de banllet (6) adaptee a 

(4. 5) vorgesehen ist und durch die zweite Stiftein I'interieur de ladite troisieme unit6 de barillet (4. 

: riehtung (14) durchdrungen ist. 1Q . 5) de facon a etre mobile hors de ladite;troisi6 i 

me ^ unite de barillet axjalemerit suivant une li-.: 

5. Linsentubusmechanismus ; nach Anspruch 3 und 4, gnedroite lelongdudi^xeoptique^'adite qua-.' 

wobei die erste und die zweite Nockeneinnchtung theme unite de banllet contenant ladite premie 

(4a, 4b) bei einer Innenflache des ersten Tubus (4) • re unite d objectif (7a). et 

: ; der dritteh Tubuseinheit (4, 5) abwechselnd ahge- 15 ' un mecanisme d'entramement destin6 a depla- 

ordnet sind. cer ladite troisieme unite de banllet (4 : 5) hors 

- V : ^ . = \de jadite seconde up ite^ de bariH^5t2j;3) et <des- 

6 Linsentubusmechanismus nach Anspruch 5, wobei tine a deplacer ladite quatneme unite de barillet 
die erste und die zweite Nockeneinnchtung (4a, 4b) (6) hors de ladite troisieme unite de barillet (4. 
durch Npcken am Boden ausgebildet sind 20 5) en meme temps que ladite seconde unite de 

^ /. . .^ 

7 Linsentubusmechanismus nach einem der vorari- miere unite de banllet (1), .-■ 

gehenden Anspruche, wobei Lichterfassungsem- dans lequel ledit mecanisme d : entrainement 

nchtungen (1 7, i 8 1 9), die durch Kompressionsfor- comprend un premier mecanisme (4a, 5b, 13) 

men ausgebildet sind, jeweils in einem jeweiligen & ... ■ deplacant ladite premiere unite d'objectif : (7a) 

eines Spalts zwischen der ersten Tubuseinheit (1) f maihtenue dans ladite cj^ 

und der zweiten Tubuseinheit (2 ; 3), eines Spalts nllet (6) le long de I axe optique; et un second 

. zwischen der zweiten Tubuseinheit (2, 3) und der mecanisme (4b, 5c, 14) deplacant ladite secon- 
. - dritten Tubuseinheit (4, 5). und eiries. Spalts"z^ 

' schen der dritten Tubuseinheit (4, 5)unddervierten 30 ^ 

• , bewegbaren Tubuseinheit (6) vorgesehen sind. optiquetjesdits prem^ 

, : • 6ta^ 

• 8 Linsentubusmechanismus nach Anspruch 7, wobei banllet (4,. 5) de sorte que lesdits premier et se 

die Lichterfassuhgseirin^ ■ aus eiherh. Sill-;:;!;; :■. riScohd mecariismes soiefit actives et gujdes'ieh*: 

kongummimaterial hergestellt sind 35 commun lors dudit deplaceme.nt de ladite troi 

:,;^*:":V;. '\ ■ - ■ sieme unite de banllet (4,. 5) hqrs.de ladite se- : 

9 Linsentubusmechanismus nach Anspruch 7, wobei . conde unite de banllet (2, 3) 
die Lichterfassungseinnchtungen aus einem Mate- 

: • . rial hergestellt sind, auf wejches ein Fluorin-Mantel: . • 2;- Mecanisme de 

aufgetragen ist 4? : tlqri 1 * dans lequel ladite troisieme unite de barillet 

(4 : 5) comprend un premier barillet (4) etun second 
: ; barillet (5) qui est mobile en meme temps que ledit 

Revendlcations . ' premier banllet (4) et peut tourher par rapport audit 

premier barillet (4), dans lequel ledit mouvementde 

J "L Mecanisme de barillet d'objectif destm6 a un appa- . : ; • rotation dudit second banllet (5) par rapport audit 

* reil de prise devues.comprenant . premier banllet (4) provoque un deplacement des- 

dites premiere et seconde unites d'objectif (7a, 8a) 

"Al*" ■ une Premiere unite d'objectif (7a) et une secon- 

de unite d'qbjectif (8a) disposees je long d'un 3 M6canisme de banllet d'objectif ; seIon la revendica? 

axe optique commun, 50 : tion 2, dans lequel ledrt premier mecanisme (4a s 5b, 

une premiere unit6 de banllet (i) qui peut §tre: 13) comprend un premier moyen de came (4a) dis > 

fixee a I'appareil de pnse de vues de facon a : pose au niveau dudit premier banllet (4) de ladite 

§tre immobile,. • - • v troisieme : un|te de barillei (4, 5),, uri premier m 

. ; . une seconde unite de barillet (2, 3) adaptee a ; • - : de broche (13) dispose au niveau de ladite quatrie-; 

Tint6rieur de ladite premiere uniti de barijlet (1) ,.qf? ; me.unit6 de barillet (6) et en prise ayec ledit premjer 

de fagon a etre mobiie hors de ladite premiere : moyen de came (4a); et uri mpyen de neryure (5b) 

; .„* umt 4 die barillet ^ialement suivant une; Jigne : / • -V^ 

• droite le long dudit axe opaque, . ' " .' ' troisieme uriit6 de barillet (4, 5) et en prise avec un 
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moyen de rainure dispos6 au niveau dudit second; .. 
barillet (5) de ladite troisjfeme unite de barillet (4; 5) 

4. Ivtecanisme de bardlet d'objectif selon la reveridica- 

tion 2 ou 3, dans lequel ledit second m6canisme sz^-Mt--^ 
(4b i 5c, 1 4) comprend un second moyen de came 
(4b) dispose au niveau dudit premier banllet (4) de - 
ladite troisieme unite de banllet (4. 5). un second 
; moyen de broche (14) relte audit premier moyen de 
lentilles (8a) et en prise avec ledit second moyen 10 
de came (4b), et uri moyen de trdu alldng6 dispose 
au niveau dudit second barillet (5) de ladite troisie 
. me unite de barillet (4, 5) et dans lequel p6netre (edit 
second moyen de broche (14) 

- :' ,- ... • ; . ' '■• \ ';, ' . •'■ .. y : • -V . ' ,' Ij. ' ■ •■ ^ . ■ '. : ' • 1 s ' "' : ' : 

5 Ntecanisme de banllet d'objectif selon les reveridi 
cations 3 et 4, dans lequel lesdits premier et second 
moyens de came (4a, 4b) sont disposes en alter- 
nance au niveau d'une surface interieure dudit pre- 
mier barillet (4) de ladite troisfeme unite de barillet 20 
(4,5). . : ■■ ,; / : • "V- : 



6. Mecanisrne de barillet d'objectif selon la reveridica- 
tion 5, dans lequel lesdits- premier -et second 
moyens de came (4a, 4bj spnt formes par. des ca- ?5 
mes muriies d'un fond 

7.. Ivtecanisme de banllet d'objectif selon Tune quel- 
conque des reveridicatioris ptec6dentes. dans le- 
.;. .quel des moyens: d'interceptionde lumiere (17, -1 8, • 30 
;vf£ : - j 9) formes par mpuiage par cpmpressibn soht res- : 
pectivement pr§vus dans chacuri d'un mtervalle env 
•y ■ tre ladite premiere unite de barillet (1 ):et ladite se; 
' : conde unite de banllet (2, 3), un intervaNe entre la- ; 
dite seconde unite de barillet (2, 3) et ladite troisie- 35 
me unite de banllet (4 .5), et un intervalle entre ladite:: 
troisifcme unite de banllet (4, 5) et ladite quaitriSme 
unite de barillet mobile (6) 

8. Jvtecahisme de bariljet d'objectif selon la reveridica- AO 
tion 7, dans lequel lesdits moyens d'interception de 
Jumiere sont faits d'un materiau de caoutchouc au 
: silicone- : -- 



9. M6canismedebarjllet d'objectif selon la reyendica- •:; '45 
tion 7, dans lequel lesdits moyensd'interception de 
. ; lumiere sont faits d'un materiau auquel est appliqu6 ." 
: . un revetementde fluor. 
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Fig. 6 
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Fig. 8 
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Fig. 9A 
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Fig. 14 
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